Concomitant dopaminergic and glucocorticoid control of pituitary proopiomelanocortin messenger ribonucleic acid and beta-endorphin levels.
Synthesis and secretion of POMC-derived peptides appear to be differentially regulated in the anterior pituitary (AP) and neurointermediate lobe (NIL). In the AP, glucocorticoids inhibit, and CRF and arginine vasopressin stimulate, synthesis of POMC and release of immunoreactive (ir)-beta-endorphin (beta EP); in the NIL, synthesis and release of POMC and its derivatives are under tonic inhibitory dopaminergic control. There is, however, evidence for some overlap of these control mechanisms under certain circumstances. In the present study we have used specific RIA and Northern blot analysis to examine the effects of chronic treatment with dopaminergic agents and dexamethasone (DM) (both alone and in combination) on AP and NIL content of ir-beta EP and POMC messenger RNA (mRNA), and/or hypothalamic ir-arginine vasopressin and ir-CRF content. In the NIL, the dopamine agonist bromocriptine reduced and the antagonist haloperidol raised both POMC mRNA and ir-beta EP content. Long term DM treatment did not alter NIL ir-beta EP content in the intact rat, but increased levels of POMC mRNA. DM abolished the haloperidol-induced increase in NIL ir-beta EP content but further increased the haloperidol-induced rise in POMC mRNA. DM treatment lowered both ir-beta EP and POMC mRNA in the AP as well as lowering levels of hypothalamic ir-CRF. In DM-treated rats, haloperidol partially restored AP ir-beta EP and POMC mRNA to control untreated levels. These findings further support the proposition that both dopaminergic agents and glucocorticoids can modulate POMC mRNA levels and/or tissue content of ir-beta EP in both the NIL and AP of the rat. The effects of DM on the NIL, both alone or with haloperidol, suggest that glucocorticoids may have both direct and indirect effects on POMC gene expression in this tissue.